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(57) Abstract 



Apparatus for sorting cells into spatially separate sub-groups, comprising a microfabricated moveable structure (4, 5, 6) for 
directing cells between distinct spatial locations. 
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Microf abricated Device for Biological Cell Sorting 

This invention relates to the sorting of biological 
cells into spatially separate sub groups. The criteria 
5 for sorting may be applied to measurements obtained by 
any technique or techniques suitable for microf abricated 
or electronic implementation on a substrate. 

Microf abri cation and microelectronic techniques offer a 
10 number of actual and potential measurement techniques 

that may be applied to characterize biological cells. 

Examples of these are microrheological measurements as 

disclosed in International Patent Application No. 

PCT/GB91/00289 and morphological measurements. When 
15 suitably implemented such techniques can be applied on a 

cell by cell basis. 

When characterizing a population of cells it can be of 
interest to workers to be able to isolate a sub 
20 population whose measured parameters lie within certain 
bounds. This could enable, for example, the culturing of 
a cell line from sorted cells possessing a certain 
property or properties of interest. 

25 We have discovered that recent developments in 
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microfabrication, namely the development of controlled, 
deflectable, microbeams capable of deflections in the 
order of a few micrometres, may be used to provide the 
component parts of miorof abricated cell sorters. 
Relevant microelectromechanical structures, and their 
formation by selective CVD techniques, are disclosed in: 
"Selective Chemical Vapor Deposition of Tungsten for 
Microelectromechanical Structures" by N. C. MACDONALD et 
al. , Sensors and Actuators, 20 (1989) 123-133. The 
10 so-called "microtweezers" are activated by control 
voltages applied to electrodes. 



According to the current invention such a machine is 
implemented by utilising a mi crof abricated moveable 
structure, preferably micro fabricated beams, to direct 
cells between distinct spatial locations. 



15 



A particular implementation of the invention is shown in 
the drawing, which is a topological plan view of a 

20 substrate on which a cell sorter is formed. In this 

example the cells to be sorted, whose diameters may be 
only a few micrometres, are fed sequentially from an 
entry port 1, via a guiding structure 2, past a 
generalised sensing device or zone 3. Depending upon the 

25 result of the measurement and its interpretation the 
deflectable beams 4, 5, 6, are set into appropriate 
states to direct the cell into a particular destination. 
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for example, a hole 7, 8, 9 or 10 etched through the 

substrate. In the example shown the destination is 
structure 9. The beams, along with associated 
bifurcations can be extended to a tree structure of ' n' 
5 levels thereby yielding 2^ possible sorting sub ranges. 

The absolute lengths of the channels are as short as 
possible while maintaining compatibility with 
interconnecting structures. The shafts 1, 3, 7-10 may be 
10 fabricated by selective etching as disclosed in the 

copending International Patent Application referred to 
above; the etched substrate is closed by a glass/silica 
cover, thereby forming the channels as tunnels. 

15 Typical dimensions of the entry port 1 are SOOtxm or 
less square; of the sensing zone about 100 [im square; 
of the channels about 5 to lOjim in width and depth; of 
the holes (shafts) 7-10 about 500 \im or less square; ' 
and of the beams, which are typically of constant 

20 rectangular section, about 150|im long by 3\im square. 

The overall dimensions of the device could be 1cm square. 

The beams are activated by selective control voltages 
applied as signals for control circuitry (not shown) 
25 operated, for example, under the control of a 

microprocessor or other computer. The computer is 
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programmed to control the beams' deflection in response 
to the desired cell -sorting procedural steps. 
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Claims: 

1. Apparatus for sorting cells into spatially separate 
sub-groups ; comprising a microfabricated moveable 

5 structure (4, 5, 6) for directing cells between distinct 
spatial locations. 

2. Method for sorting cells into spatially separate 
sub-groups, comprising directing the cells into distinct 

10 spatial locations using a microfabricated moveable 
structure. 



wo 91/15750 



PCr/GB91/00542 



1/1 . 



5 




6 



i 



INTERNATIONAL SEARCH REPORT 

Interoanonat Appliaiton iNo 



I. CLASSIFICATION OF SUBJECT MATTER Of several dustrmiion symbols apply, indiate all)*' 



According to International Patent Classification flPCi or to both National Ctassificaiion and IPC 

Int.:".. : G01N15/K ; G01N15/02 ; B0.7C5/34: 



II. FIELDS SEARQIEI' 


Minimum Uocumentaiion Searched' 


Ctassidonon Syster 




Classification Symooc 


I r t. . w • • 


.GOIN : 


B07: ; BCl. 



Documentaiion Searcned otner man Minimum Documentation 
In (he Extent mat such Documents are Inciudetl in the Fieitls Searchn!' 



IH. DOCUMEVTS CONSIDERED TO BE RELEVANT ^ 



Caief[or>' ^ 



Citation of Documen:. " wiih indication, wnere approonaie. of ine relevant passaee: 



Reie%'ani to Ciaim N" 



US, A. 4 675 274 (JAMES F BROWN) June 3:-, 198^ 

see column 5, line 22 - line 5c 

see column 12, line 7 - line 5C; fi.gures 12,1c 

REVIEW OF SCIENTIFIC INSTRUMENTS. 

vol. 51, no. 1, January 1980, NEW YORK U5 

pages 111 - 115; 

P LENZ: 'Mechanical cell separator ' 
see page 111 - page 113 

PROCEEDINGS OF THE IEEE. 

vol. 70, no. 5. May 1982, NEW YORK US 

pages 420 - 457; 

K E PETERSEN: 'Silicon as a mechanical material 
I 

see page 434 - page 435 
see page 442 - page 443 
see page 446 - page 449 



1 » i- 



1,2 



" SHciat caiefories of cttd 4oaimcnt5 : 

'A' 49G§mtMt Mitif the fticn] state of the art which is tot 
cw triA a n i to he of ptrticntar rdevance 

mtUtr iocmcai hat HMUheri oo or after the intcnatioRal 
fUieg 4ftic 

U Um mt whkh Mjthraw 4o«hts o« priority dml»<s> or 
vWdi Is dtai ft aahttsh ih« 4as% 9t UMCher 

<inAm or other sywial rotsoo (ts t^tdM) 

'O* 4mamm nfenitt to u oral dtsetosirc, tse. cxUfehto* or 
other Mans 

"P* AeoiNMat pihlbhed prior to the iateratiioBal fiUnf date but 
later ihu the priori date daiaod 



T later doaiMt peMlthcri after the titeraatloaal riiiai date 
. or pnority date and aot is OMrfliei with the apptication hut 
aied 10 oadersUBd the pnaapie or theory BMlcrtyins the 
lavesiKiD 

K' docBMt of partksiar reiovaaoi; the dauied iaveaiion 

^SLUL'SS^JS!^ •roMot he owsMered to 
mvoive aa lanm live step 

'Y" dMnterp«tMvnt«rMoe;thod^ 

caaw ha ptridwad » laertw aa hwi UM atop whea the 
•oaMit Is Ciw h Bia d with no ar atra other si^ doco- 
ncats, sach coMMaatloB helar ohvkms to a person slillled 
in the an. 

dooiBMat Maher of the sa»e ptiaat faaily 



IV. czxnnoiTiON 



l>Mo if «hc Actnl CoaapMoB or the iMamMioMt Search 

12 JULY 1991 



EUROPEAN PATENT OmCE 



DtioorMalllatorthb 



3an7 91 



niitaMiia aC Aiihailiid 

KOOSON C. 




' international Application No 

ni. DOCUMENTS CONS I DERED TO BE RELEVA N". (CONTINUED FROM THE SECOND SHPpt. - 
' a<»tion of Doa,«tnU wllh injlcion. mhtit appropriate, of th« rritvant 



PCT/GB 91/00542 



Rdmni to Claim No. 



A 



ANNEX TO THE INTERNATIONAL SEARCH REPORT 
ON INTERNATIONAL PATENT APPLICATION NO 

GB9100542 
SA 46699 

This snnex lists the patent family members rclatine to the patent documents cited in the above-mentioned intcraational search t«,«n 
Thi members are as contained in the European Patent Office EDP Hie on meniionea roicmauonal search report. 

The European Patent OHice is in no way liable for these particulars which are merely given for the purpose of information. 12/07 /91 



Patent document 
cited in search report 


Publication 
date 


Patent family 
nieniber(s) 


Publication 
date 


US-A-4676274 


30-06-87 


EP-A- 


0293519 


07-12-88 


EP-A-177718 


16-04-86 


CA-A- 
JP-A- 
US-A- 


1256825 
- 61137062 
4756427 


04-07-89 
24-06-86 
12-07-88 





F»r Mffv 4ttate akwrt ctik mmx : see Official JmBil of the £ir«|Man Patent Office, No. 12/82 




TOSS PAGE BLAf^K (uspto) 



